"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120003-6

R ’

N & a4 R ORA RS TR E 2t L AL Gt
T . . - . N - M

SLUV/120-7-4-5/20

Magnetic, Llectricali and Mechanical Froperties of 3Steels wit: High
Chromium Content After Various Heat Treatments

the intensity of magnetization ot the investigated
specimen can be calculated from formula (1) given at
the bottom of p 514, where: Cp, - a ballistic
galvanometer constant for a given value oif the
resistance r; n, ~ number of turns 1n the mcasuring
coils connected in series and magnetically opjosed;
1,5, - intensity of magnetization ot the standard specimen.
The standard specimens were made ot steels KhliM and Khl2r1,
quenched from 1125 and 114¢°c, respectively, subjected
to a sub-zero treatment and tempered secverai (up to ten)
times at 330 to 050°C, each tempering treatment obeilng
followed by supjlementary cooling to -195°C, It was
considered that no austenite was ;resent 1n specliuens
neat treated in this maaner and the jproportioi ot
retained austenite in the experimental specimens was
calcuiated froum tormula (2) given at the top ot . ,l).
The mear values of hardness (Rockwell, scale U),
"C' Bmax+ lg and f3, of the investigated steels in the
starting condition (i.e. consisting of fine-grained

Card 3/12 rperlite with more or less uniform distribution of
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carbides) are g.ven in Tauwle 2, The ecttect ot the
quenching temperature on tie investigated properties ot
steel KH2F1 quencaed in air and in oil ts 1llustrated
in fig 2a and ¢b, respectively, tihe numlbcred grajpans
corresponding to sjecimens subjected to foullowing
treatment: 1 - quenched only; 2 - guenched and
tempered at 520°C; 3 - quencned and tempered twice at
520 C (second time for 2 hours). The etfect of tue
quenching temperature on the propertics of stcel Khi 2M
quenched in air is illustrated in the same waruer 1in
Fig 3. Tiue results otf tuese experiments suowed tuat
only the magnetic properties can be used to cieck
wuether tae correct quenching temperature .as been used
for a given article. 1t is pointed out, however, that
the magnetic properties of a trcated articie are atfected
by even a slight degree¢ of decarburization, as nas lLeen
shown by the experiments the resuits of wuaica are
reproduced in Fig % and 5., Fig & showa the relationshiyp
Card 4/12 letween the guenching temjerature (°C) anua the coercive
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force Hg, of specimens of tneKhl2M gteel quencned in
air. Graphs 1 and 2 show the variation of He ot
specimens unprocected from decarburization from which
a surface layer 0.l and 1.0 mm thick respectively, wcre
ground off; graph 3 refers to a chromium-plated
specimen from which a 1,0 mm thick surface layer was
removed after the ihieat treatment. The effect of the
Fresence of a decarburized surface layer on He of steel
characterized by low Ig (steelKnl2M) 1s ecven Letter
illustrated in Fig 5. Here, strips of transformer steel
of various thickness attached closely to the taces of
the experimental specimens were used to simulate the
decarburized surface layers and Fig 5 shows how the
values of Hc and Ig varied with varying thickness of
these super-imposed strips. Graphs 1 and 2 were
plotted for quenched specimens, graphs 3 and 4 for
specimens quenched and tempered at 600°C (quenching
temperature; 1200°c). The etfect of the quenching

Card 5/12 temperature on various properties of stecl Kh2f1l quenched
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in 0il 1s illustrated in Fig 6, where graphs are
plotted for specimens in the following counditions:
1 - quenched; 2 - quenched and cooled to -195°C;
7 - quencned, covoled to -195°C and tempered for
2 hours at 520°C; L - as in (3) but the tempering
treatment repeated. Graphs reproduced in Fig 7 show:
(1) - the decrcase in the proportion ot the retained
austenite (AA), and (2) - the linear contraction of the
experimental gpecimens (OL), brought about Ly cooling
them to the temperature of liguid nitrogen, as functions
of the quenching temperature. The relationship between
the properties of steel Kni2F1l oil-quenched from 1050°C
and the tempering temperature (duration of the tempering
treatment - 1 hour) is shown in Fig 8. The
characterastics of steel Khl12M quenched in alr from
1025°C and tempered at various temperatures tor 1 hour
(once and twice) are given in Table %, where the first
column gives the tempering temperatures employed, the
Card 6/12 next seven columns give the properties of the steel after
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the first tempering treatment (the figures in the top
row representing the properties of the steel in the
as-quenched condition) while the last U columns give
the properties of the steel after the second tempering
treatment, The properties of steelKhl2M air-quenched
from 1125°C and tempered once, twice and 3 times at
various temperatures (each tempering treatment lasting
1 hour) are given in Table 4 set out in the same manner
as Table 3. The relationship between the properties of
steel Xhl2F1 oil-quenched from 1140°C and the tempering
temperature is shown in Fig 9 for specimens tempered
(1) once and (2) 3 times, each tempering treatment
lasting 1 hour. The effect of the duration (hours) of
the tempering treatment on thc properties of steel
Knl2F1 oil-quenched from 1140°C is shown in Fig 10,
curves 1, 2 and 3 corresponding to specimens tempered
at 530, 550 and 600°cC respectively, The relationship
between the properties of steel Khi2Fl oil-quenched from
1140°C and the number of the tempering treatments

Card 7/12 carried out at 530°C is shown in Fig 11, curves 1 to 5
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corresponding to specimens held at the tempering
temperature for 15, 30, 60, 120 and 240 minutes,
respectively. The samo relationship for steel K2yl
oitl-quenched from 11%U°C and tempered at 550 and bOO'C
is shown in Fig 12 a and b, respuctively. in the last
series the effect of the neat treatment procedure on the
degree of stabilization of the retained austenite was
studied. The effect of the quenching temperature on the
properties of steel Knl2F1l quenched in oil and then
subjected to sub-zero treatment immediately after
quenching (circles) and after 6 days at room temperature
(dots) is shown in Fig 13. The effect of time (at roow
temperature) elapsed between the quenching operataion and
the tempering treatment on the atabilization of the
retained austenite and on various properties of
steel KN12F1 1is illustrated by the data reproduced in
Table 5. The properties of the specimens immediately
after quenching (in oil) from 1140°C are listed 1n the
Card B8/12 second columnj figures in the third column sihhow how
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long the gquenched specimens were held at 20°c prior to
the tempering treatment (5 min, 3 hours and 50 hours);
the properties of spocimens tempercd at 550°C
1, 2, 3 and & times (each trecatment of 1 hour duration)
are listed in columns 4, 5, 6 and 7 respectively. The
experimental results reported in the present paper are
correlated with those obtained by other workers and
several conclusions are drawn. (1) There 1s a wide
range of both quenching and tempering temperatures that
can be employed in the thermal treatment of steels
Knl2M and Khl2Fl; tne choice will depend on the properties
required in any given application,. The quenching
temperature, however, should not exceed 1175 - 1165°C:
the application of higher tempcratures results in
excessive grain growth and grain-boundary precipitation
of non-metallic impurities and carbides formed during
subsequent cooling which atfect adversely the mechanical
properties of the heat-treated article. Since the high
chromium content steels are very sensitive to

Card 9/12 decarburization, appropriate precautions should be taken.
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(2) The initial hardness is best obtained 1n steels
Knl2M and Kni2r1 by quenching them in o0il or air from
1020 - 1040 and 1025 - 1050°c respectively and tempering
tor 2 hours at 150-200°C. No transtormation of the
retained austenite takes place during tempering at
temperatures below 450-500°C. Even after tempering at
high temperatures, hardness of the steels under
consideration remains comparatively high: 1t 15 higher
than bl (Rockwell, scale C) after tempering at 200 C
and higher than 59 after tempering at 450-500°C, the
hardness value of the quenched specimens being of the
order of L4. (3) When heat treating for the secondary
hardness, quenching temperatures of 1100 to 1175°C are
recommended. The tempering treatment should be carried
out at 520 to 550°C; this should produce nardness of
60 to 61 Rockwell (scale C). When best mecnanical
properties are aimed at, it is advisable to rejplace one
long tempering treatment by scveral of shorter duration;
Card 10/12 such a jprocedure assists in securing the complete
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decomposition of the retained austenite and in
obtaining the highest value of the secondary hardness.
When this heat treating technique is employed, check
measurements of the mechanical properties and
determination of the proportion of the retained
austenite by means of magnetic measurements should be
carried out after each tempering cycle. The number of
the tempering cycles can be reduced by means of a
sub-zero treatment applied after quenching.
(&) When guenching temperatures higher than 1125°C
are employed (treatment for the secondary nardness),
tiiere 1s ne stabilization eftect; if steel 1s neld at
room tempecrature prior to the sub-zero or temjering
treatment, only a small reduction in the proportion ot
the retained austenite is attained. (5) Hardness
measurements cannot bo usod as a means of controlling
the quality of the quenchilng operation (hardoning
treatment) since specimens quenched fron, and tempered
at, various temperatures can have the same hardness.
Card 11/12 {b) Measurcments of the intensity of magnetization, Ig.
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magnetic jermeability, ppax, coercive force, He and
electrical resistivity,p@, provide the most accurate

means of controlling the qualiity of the tnermal trcatment
of steels MI2M and Khl2Fi, When the mcasurements of tiae
magnetic jroperties are used for this purpose, the best
results are obtained with the aid of the differential
ballistic metnod, the advantages of which have been
already proved on other previous coccasions (Ret <, 1y

and 20). There are 13 figures, 5 tables and 20 Soviet
reforunces.

ASSOCIATION: Ural'skiy gosudarstvennyy universitet imeni
A.M.Gor'koygo (A.M.Gor'kiy Ural State University)
Institut fiziki metallov AN SSSR ( The Institute of
Metal Physics, Academy of Sciences, USSR)

August 21, 19508
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Tomilov, G.S., Mikheyev, M.N. and Pomukhin, M.F,
— 277

Magnetic Properties of Steels as a Basis for Magnetic
Structural Analysis

Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
PP 176 - 181 (USSR)

The principles of mgnetic analysis for controlling
structural changes during heat treatment of steels are
well known. As troostite or pearlite are formed from
martensite, there is a steady decrease in the coercive
strength, as in hardness. However, tempering certain
Steels in the temperature range 200 - 600 °C results
in a steady decrease in hardness but not in magnetic
properties. Two steels were therefore investigated -
ShKhl5 (1.0% C, 1.5% Cr, 0.3% Mn and 0.3% Si) and
40KhN (0.4% C, 0.6% Cr, 0.6% Mn, 0.25% Si, 1.10% Ni).
Figure 1 shows the changes in coercive strength (Hc),

magnetic saturation (Is)' hardness (Rc) and electrical
resistance (e) for ShKhl5 with temperature. With
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increase in tempering temperature Rc and F) decrease
steadily but Hc has a maximum at 500 - 525 °c.

Similar curves are obtained for 40KhN (Figure 2). It is
shown, however, that the observation temperature is
important. If Hc i3 measured at a temperature greatear

than 220 (Curie temperature for carbides) there is a
maximum H. at a tempering temperature of about 400 °c

and then a steady decrease. This confirms Kondorskiy's
theory that the maximum Hc when measured at room

tamperaturg corresponding to a tempering temperature of
500 - 550 °C is caused gy carbides. Thus, if measurements
are carried out at 220 C or slightly higher, good control

Card 2/3
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of quality mn be ottuined for articlen made e m tempered
nartonsite.

There are b figures, 1 table and 1h raf:rencen, 1 which
13 are Soviot asd 1 EBuzrlisb,
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S
TITLE: A Contribution to the Problem Regarding the Anomalous
Behaviour of the Coercive Force in Quenched and High
Temperature-Tompered Steels

PERIODICAL:Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3,
PP 346-348 (UssR)

ABSTRACT: The present paper endeavours to explain the anomalous
behaviour of the coercive force of high temperature-
tempered martensitic steels on the basis of the theory
developed by Kondorskiy (Ref 4). The results of
measurements of the magnetic properties of many
structural and high carbon tool steels, as well as the
temperature dependence of the lmagnetic properties, agree
well with data of this theory. Fig 2 of the paper by
Tomilov et alii (Ref 13) gives the magnetic properties,
hardness and electrical resistance at room temperature
of the typical structural steel 40KhN in relation to
tempering temperature, The temperature dependence of the

Card 1/3 temperature of more than 220°c. when all carbides are L*////
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the Coercive Force in Quenched and High Temperature-Tempered Steels

Card 2/3%

practically paramagnetic, a maximum for the coercive
force can be observed in specxmens which have been
tenpered at approximately 320°C. In spec1mens which nave
been tempered at all temperatures above 400°C, tie
coercive force falls steadily and practically recti-
linearly with increase in tempering temperature. The
magnetization to saturatlon ot the matrix I, which can
be observed at 300 C, remains practlcally constant in the
whole tempering range of 400 to 650°C (curve 6 in Fig &
of Ref 13). However, the magnetization to saturation at
room temperature (curve 1) drops sharply in the above
tempering temperature range. As the quantity of the
carbide phase remains practically unaltered on tempering
at above 400° C, its magnetism must decrease. From a
consideration of these results and Rondorskiy's theory
the authors confirm the correctness of the theory, which
states that the anomalous behaviour of the coercive force
of quenched and high temperature-~tempered steels 1is
assocliated with the change in shape, magnetization to
saturation and average size of the carbides. Tnere are
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i3 references, 3 of which are English, 1 German and
9 Soviet,
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Physics, AS USSR)
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TITLR: Magnetic?and Electrical Propeggigs%uM.ﬂardness of

HIgE-Carbon oye teels{in the Hardened State
\

PERIODICALs Fizika metallov i metallovedeniye, 1959, Vol 8, Nr k&,
pp S43-556 (USSR)

ABSTRACT: The authors report an investigation of the magnetic
properties after hardening of some industrial tool
steels with the following percentage compositionss

& KhV-53s 1.%% ¢, 0.51 Cr, 0.23 Mn, 0.25 Si, 5.2 W,

0.25 Ni;

d KnG3 s 0.9¢ C, 1.35 Cr, 2.43 Mn, 0.50 81, <0.02 8,

< 0,03 P;
$ ShkKhl5: 1.00 C 1:50 Cr, 0.30 Mn, 0.30 51, <0.02 §,

< 0.0 P’
\) ShEn158621,06 C, 1.45 Cr, 1.07 Mn, 0.50 i, <0.02 8,
< 0,03 P;
 Kn1zr1s 1.44°c; 11.60 Cr, 0.28 Mn, 0.34 8, 0.23 Ni,
Card 0.86 v, 0,022 8, 0.018 P,
1/% The test Steels were taken in the annealed state with a
granular-pearlite structure tested after various heat
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treatment. In addition to the magnetic properties the
hardness and, sometimes, the elaectrical resistivity,
were tested. The results are plotted against

tempering temperature in FPigs 1-6. Fig 7 shows the
coercive force and quantity of residual austenite after
hardening gramilar and lamellar pearlite of ShKhl5SG
steel from different temperatures in oil at room
temperature. Microstructures were also studied. It
was found that the course of the change of coercive
force after hardening to micro-crystalline martensite
reflects the degree of saturation of the solid solution
by carbon and alloying elements and is therefore parallel
to the course of the hardness and electrical-resistivity

changes. This relation holds with increasing hardening
temperature until the structure of the steel after
hardening remains micro-crystalline. After complete
solution of carbides overheating begins, with

deterioration of mechanical properties and softening.

In this stage the coercive force of martensite-class Vr//
steels decreases, while that of austenite-class steels,
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containing little martensite after hardening, rises
sharply. The behaviour of coercive force and
magnetization in the hardening of specimens with very
different initial structures points to a correlation
between magnetic properties and grain size of steel,
confirming the method previously proposed by the authors
(with K.G. Rzyankin and V.A. Utkina) for chacking the
?uality of hardening under production conditions
Ref 22). With hardening temperatures above 950 °cC,

aven with heating in a periodically deoxidized fused
barium-chloride bath, surface impoverishment occurs,
giving a relatively hard surface while the saturation
magnetization and cooercive force increase with increasing
hardening temperature; these effects do not arise 1if
reaction between specimen and liquid is avoided or if the
impoverishment layer 1is ground off.

Card There are 7 figures, 3 tables and 22 references, of

3/% which 19 are Soviet, 1 is English. 1 is German and 1 in pf/
Acta Metallurgica.
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|

Magnetic Method fer the Quallty Contrcl of tne Therza. Tr=a‘’~
ment of Bearing Parts (Magritnyy metod kontroiya kaches:iva
serr.-heskoy cbtrabotkl podshipnikovykh detaley)

PERIODICAL: Zavcdskagz Laberateriya, 1959, Vol 25, Nr 4, pp 448-453% [USSR)

ABSTRACT: The inflisnce of the primary structure cf bearing par:s (made
of steel ShKn 15) on the magnetic properties, the structure
ani hari-ess after hardening, was tested. Steel roils (diameters
.23 zm, seight - 20 mm) and samples with the dimensions
10 x ‘0 X 55 mm were used for the tests. By different prelimirary
treatment (Table) 4 groups of primary structures were obtained-
from “he heterogeneous coarse-grained perlite to the laminar
perlites The electric diagram of the device for determining the
.oeraive force and for magnetizing ball and rolle- tearings
(Fig °); as well as the diagrams of the correlation Letween
wardress and cuercive force of the steel ShKh 15 in the primary
state (Fig 2), and the soercive force after o:l hardsning at
different temperatures (Fig 3) (for the two types of structure
mentioned above), as well as a schematic representation (Fig 4)
5n the possibility of separating the good products from <he
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scrap after hardening, are given. In connection with the latter,
a diagram of comparison between the coercive force and quality
of residual austenite in the sample rolls, on one hand, ani the
microstructure and hardness after hardening, on the dther, is
shown (Fig 5). The test results show that cven a 100% quality
control of the hardening for hardness or coercive force apprcves
a wide range of the primary structure "as good products". The
most reliable quality control of hardening by the magnetic
method can only be attained by & simultaneous datermination of
the saturation magnetization and the coercive force. The greated
effect of the continuous tests with magnetic differential de-
vices for the guality control of hardening by the method cf two
magnetic characteristica can be expected by an automation of the
process of thermal treatment and of the controlling method. The
fact - not very important for industry - that at a rardening
temperature above 950° and a prolonged hardening time a2 great
increase ir mognetization arises, is due to an impoverishment
in carbon (Fig 6). The described method can also te sppiiel to
other types of steal, rich in carbon, the magnetic ard mechanical
Card 2/3 properties of which vary with the hardening temperature and 4is-

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120003-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120003-6

LTt

SARSA AN SRS BRSO

ARITRITNS! R AR B N R S BN S R S S
n X : e . B T d
- - R R .

SOV/32-25-4-28/T1
Magnetic Methcd for +he Quality Contrel of the Thermal Treatzent of Bearing
parte persion of tho primary gtruoture, in analogy with t'r.a‘ ?tnifc )
ShKh 15. There are 6 figures, 1 table, and 2 Soviet refer2ncese

Ki SSR 1 Sverd..vskiy
T : atitut f.ziki metallov Akademidi nauk S i £ ¢
ASSOCLATION: Igéshipnik)vyy zavod GPZ-6 (Institute of Metal Physics \f.Ehe
chdemy of Scionces USSR, and gverdlovsk Factcry of 3enrirgs

GPZ-6)
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AUTHORS: Belenkova, M.M., Kodlubik, I.I.. Malyshev. K.A.,
Mikheyev, M.N., Sadovskiy. V.D. and Ustyugov, P.A.

TITLE. Influence of Deformation of Martensite on the Cold
Shortness of Austenitic Steels and Their Hardening
in Plastic Deformation

PERIODICAL: Fizika metallov i metallovedeniye. 1960. Vol.10.
No. 1, pp. 122 - 130
TEXT: Investigation of a series of austenitic steelé*has shown

that some have a tendency to brittle fracture.{ The authors point
out that martensite formation during coldeshortness testing is
the -probable cause and that liability of austenitic steels to
fam martensite in plastic deformation depends on the position of
the deformation temperature relative to the martensite point
(Ref 2) and the temperature at which austenite and martensite
free cnergies are equal. Their present work dealt with the
following steels (analysis in Table 1): $406G18, 40G18Kh4.
40G18Kh8, 40G18KhAN4, 40G1BKh4N8, 40G18Kh4N8V .\§50G18 , 50G18Kh4 .
50G18Kh4N8V, 50G18Kh4Ni. covering the composition ranges (%): \/
Fal ;
(5

0.40 .- 0.55 C. 0-0.71 Si. 17.30-18.60 Mn. 0-8.0 Cr. 0.-8.32 Ni.
Card 1/4
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$/126/60/010/01/013/019
E111/8335
Influence of Deformation of Martensite on the Cold Shortness of
Austenitic Steels and Their Hardening in Plastic Deformation

0-0.71 W, 0-0.010 S, 0-0.067 P. 60 mm long pieces were cut from
12 x 12 mm forged bars. The pieces were heated to 1150 °C and
cooled in water. Magnetometric tests showed no martensite trans-
formation on cooling to -196 "C. Standard notched test-pieces

(2 mm deep notch, 1 mm radius of curvature) were used for impact
tests from room to liquid-nitrogen temperature. Alpha-phase
(deformation martensite) was found with great sensitivity by
measuring magnetic susceptibility (Ref 3) of austenite on

72 x & x 9 mm pieces cut from the fracture region of impact speci-
mens, Mohr's salt being used as the standard. In a second seriegs
of experiments the austenitic steels after quenching from 1150 C
were rolled at 20-600 ¢ to give 30% deformation. Figs. 1-3

show the toughness of the various steels as functions of test
temperature, the effect of the various alloying elements being
brought out; magnetic susceptibility as functions of test
temperature being similarly shown in Figs. 4 and 5. Figs. 6 and
7 show deformation of martensite structures and Fig. 8 the
fractures obtained at various temperatures. The dependence of Lk/
Card 2/4%
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§/126/60/010/01/013/019
E111/B335
Influence of Deformation of Martensite on the Cold Shortness of
Austenitic Steels and Their Hardening in Plastic Deformation

tensile strength, yield point, toughness and magnetic susceptibility
on deformation temperature is shown in Figs. 9. 10, 11 and 12.
40G18 and 50Gl8 steels showed pronounced cold shortness, which
could be considerably reduced or completely eliminated by
additional alloying with chromium or nickel. The reason for the
cold shortness is deformation-martensite formation during low-

t emperature impact testing. The good effect of alloying the
manganese steels with chromium and nickel is explained by the
increased austenite stability with respect to plastic-deformation
induced martensite transformation. Formation of such martensites
1s the reason for the greater hardening of manganese austenitic
steels in cold compared with 200-300 "C plastic deformation. In
stable austenitic steels, additionally alloyed with chromium and
nickel, hardening in cold and semi-hot work-hardening is pract -
ically the same. There are 12 figures. 3 tables and 5 Soviet
references.
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Influence of Deformation of Martensite on the Cold Shortness of
Austenitic Steels and Their Hardening in Plastic Deformation

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals of the Ac.Sc.. USSR)
Ural'skiy zavod tyazhelogo mashinostroyentya im.
S. Ordzhonikidze (Ural Heavy Enginecer ing Works
o imeni. S. Ordzhonikidze]
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Studying the aging of silicon-manganese bronze by seasurements of
magnetic susceaptibility and electric resiatance. Mz, met, §
netalloved. 190 no,3:490-492 8 160, (MIRA 13:10)

1, Institut fiziki metallov AN SSSR.

T
A
BRAYNINA, Z.Z.; HMIKHEYEV, M.N.; RUDOMANOV, P.G.; SELYAKHINA, V.P.
(Bronse—~Tasting)
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E073/E535
AUTHORS : Belenkova, M.M,, Kostenko, A.V., o
_Stoinskaya, E.E,, Pogrebetskaya, T.M. and Yurgenson,A.A.,
Engineers. T
\
TITLE: Influence of Heat Treatment and Nitriding on the

Mechanical Properties of Austenitic Steols\%

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, No.ll, pp.16-20

TEXT: A nitrided layer of austenitic steel can be ferro-
magnetic, although the core of the component can remain paramagnetic.
By changing the preliminary heat treatment it is possible to obtain
an austenite with various degrees of alloying and various
compositions of the secondary phases. Changes in the phase
composition during preliminary heat treatment of austenitic steel
may bring about changes in its magnetic properties due to formation
of b6-ferrite resulting from quenching at elevated temperatures. For
this reason, the authors considered it of interest to study the

1 influence of preliminary heat treatment and nitriding on the
mechanical properties of austenitic steel. Two steels of the
following compositions were investigated: (in %)
Card 1/5
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Influence of Heat Treatment and Nitriding on the Mechanical

Properties of Austenitic Steels
Steel C Si Mn cCr Ni W Ti s P
30"25(81122;;r0.18 2.27 0.65 14.54 13.80 1.79 0.84 0.007 0.016
/
IXIgHQT
(1Kh1 N2T2\ 0.10 0.58 0.53 17.78 8.70 - 0.64 0.013 0.020

The magnetic properties were studied after preliminary heat treat-
ment followed by nitriding, The steel 1Kh18N9T was additionally
subjected to "wrong" nitriding: tinned specimens were charged into
a furnace Ssimultaneously with the nitrided specimens of the same
steel, The magnetic properties of the steel EI123 were determined
after normalization annealing or after normalization annealing and
ageing., The normalization temperature was 1150 and 1070°C. The
preliminary heat treatment of the steel 1Kh18N9T consisted in
quenching from 1150°C in water and subsequent ageing. Both steels

Card 2/5
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Influence of Heat Treatment and Nitriding on the Mechanical
Properties of Austenitic Steels

were aged for 8 hours at 800°c, The specimens were in the form of
12 mm diameter, 5 mm long cylinders, The magnetic susceptibility
of the steels EX123 and 1Kh18N9T in the paramagnetic state was

as to determine the A(H). For investigating the magnetic properties
of the nitrided steels, specimens in the form of tubes with an
external diameter of 8 mm, a length of 60 mm and a wall thickness of —
0.5 mm were used, The external surfacesof the specimcns were ground
whilst the internal surfaces were machined by means of a reamer,

Prior to nitriding, the Specimens were etched in a hydrochloric acid
solution at 70°C for 5 min and then nitrided in a laboratory furnace

at 600°C, with a holding time of 65 hours for the steel EI123 and

75 to 55 hours for the steel 1Kh18N9T. The 75 hour holding time
corresponded to the maximum depth of the nitrided layer for Specimens
with a wall thickness of 0.5 mm. The magnetic properties of nitrided
Specimens were measured ballistically in an open magnetic circuit,

On the basis of the obtained results, which are given, the following
conclusions are arrived at:

Card 3/5
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Influence of Heat Treatment and Nitriding on the Mechanical
Properties of Austenitic Steels

1) Changing of the normalization annealing temperature of the
steel EI123 from 1070 to 1150°C and additional ageing for 8 hours at
800°C does not bring about a change 1in the susceptibility of this steel.
2) Nitriding changes to a considerable extent the magnetic permeability
of the investigated steels; the nitrided layers of both the
investigated steels wereferromagnetic and this is due to the formation
of nitrides, impoverishment in alloying elements of the austenite

and austenite decomposition. \//
3) As a result of nitriding, the magnetic permeability of the steel
EI123 increases considerably (by a factor of 3) as compared to the
steel 1Kh18N9T.

4) Increase in the depth of nitriding brings about an increase of

the maximum magnetic permeability; with increasing relative depth of
the nitrided layer of the steel EI123 from 23 to 48.5% the maximum
permeability increases by more than double. With increasing

relative depth of the nitrided layer of the steel 1Kh18N9T from 50

to 93.65%, its maximum permeability increases from 3.7 to 19.8
gauss/Oe.

Card 4/5
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Influence of Heat Treatment and Nitriding on the Mechanical
Properties of Austenitic Steels

5). The results of the described investigations lead to the
conclusion that it is possible to monitor the depth of the
nitrided layer for a number of austenitic steels by means of an
electromagnetic method. There are 1 figure, 5 tables and

5 references: all Soviet.

/
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. . Zavelah. 26 mo.ll:
Hondestructive methods of testing abroad; survey (WIRA 13:11)

1264-1266 *60.

(Nondestructive testing)
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AUTHORS: Mikheyev, M. N., Surin, G. V., and Tomilov, G. S.

TITLE: pifferential Magnetic Device for the Quality Control of
Hoat Treatment

PERTODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 11, pp.1306-1308

roll bearings is deseribed (Fig. 1). D denotes the standard, X the sample,
$H the ferroprobe designed by R. I. Yanus (Ref. 2), 1,8 the nagnetizing
coils, 2,3 the exciter coils, 4,5 the gearch coils, 6,7 the short-circui -
ing device. The difference of the coercive forces of sample and standard
is indicated by a calibrated millivoltmeter vie an amplifier. The device
was succegsfully tested at the Sverdlovskiy podshipnikovyy zavod
(Sverdlovsk Ball Bearings Pactory) mith (N3-6 (GPz-6) bell bearings. It
nay be uséd for controlling the heat treatment of products made of gteels
sensitive to overheating in hardening, for which the determination of

the residual amou.t of sustenite is important. There are 2 figures

and 5 Soviet references.

Card 1/2
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(Institute of Metal Physics of the Acadeny of Sciences USSR)
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/P S5O0 E073/E135

AUTIORS : Belenkova, M.M., Mikheyev, M.N,,

Pogrebetskaya, T.M., and Yurgenson, A.A.

TITLE: tagnetic properties of the steel 1X 18H 9 (1Kh18N9)
after heat-treatment and nitriding

FERICDICAL: Fizika metallov i metallovedeniye, v.l3, no.k, 1962,
622-625

TEXT: The authors and their team found earlier that the

greater the content of elements forming stable nitrides, the more

vill the austenite become ilmpoverished of alloying elements

during nitriding and the more intensive will be its decomposition

and the rejection of the a-phase. The influence of nitriding on J

the magnetic properties of steel similar to the previously tested ’

1X 18H 9T (1Khl8N9T) steel but not containing titanium was

studied to verify this conclusion. The compositions of the two

steels studied were:

1Kh18N9: 0O.14% C; 0,66% Si; 0.85% Mn; 17.68% Cxr; 9.02% Ni,
0.07% Ti; 0.016% S; 0,016% P.

Card 1/ 4
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Magnetic properties of the steel... gg;;?éi22013/00“/019/022

1Kh18N9T: 0.1% C; 0.58% Si; 0.53% Mn; 17.78% Cr; 8.70% Ni;
0.64% Ti; 0.013% S; 0,027 P.

The magnetic properties were determined after heat-treatment

(quenching from 1150 °C in water, followed by ageing for 8 hours

at 8u0 °C). DBoth steels were paramagnetic in the quenched state

and their susceptibility values were nearly the same. After

areing thec susceptibility increased somewhat, the permeability of

b th steels after quenching and ageing approached unity and did P

nvt depend on the field strength. In the nitrided state the

maximum permeability of the steel without Ti was considerably

lower than in the steel with Ti. For a relative depth of the

nitrided layer of 57.4% the steecl 1Kh18N9 had a maximum

permecability of 1.8 gauss/Oe, whilst for the steel 1Khl18N9T the

maximum permeability was 3.7 gauss/Oe for a relative depth of

the nitrided layer of 50%. The structures of the nitrided

layers of both steels were identical, consisting of austenite

and carbide grains in the heat-treated statoj the structure of

the nitrided layer was reminiscent of sorbite, due tc the

partial decomposition of the a-phase and the carbides during

Card 2/4
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E073/E135

nitride-formation. The following conclusions are arrived at:

Nitriding changes considerably the magnetic properties of steels
14h18N9 and 1Khl8N9T; the forromagnetic nature of the nitrided

layer is due to the formation of the a-phase during nitriding.

The stecl 1Khl8N9T has a higher permeability in the nitrided

state than the steel 1Khl8N9, and the difference is attributed

to the presence of Ti in the former, which forms stable nitrides

and impoverishes considerably the y-phase of Ti, reducing its
stability and bringing about rejection of a-phase. The stability P
of the austenitic structure after nitriding was determined by the ./(
concentration of admixtures required for forming uniform

austenite and by the ability of the components entering into the
austenite to form stable nitrides. The nitrided skin of

austenitic steel components should have low permeability values.

There are 4 tables.

Magnetic properties of the stcel..,
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ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Motals, AS USSR)
Ural'skiy turbomotornyy zavod
(Ural Turboengines Worlks)

SUBMITTED: August 26, 1961
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/P proc
AUTHORS ; Mikheyev, M. N.! and Tomilov, G. §.
TITLE: Possibility of controlling the heat treatment of toc. .t-«is

by their magnetic properties and electrical resistivyty
PERIQLICAL: Zavodskaya laboratoriya, v. 28, no. 3, 1962, 307 - 1

TEXT: The authors report on measurements of the magnetic properties ur.o
electrical resistivity of the following steels;:

Steel % C % Cr A Mn 754

X85  (Khvs) 1.42 0.951 0.23 0.25 0.25% Ni; 5 2Cp b

xr3 KhG3) 0.90 1.35 2.43 0.50 1€0.03% p; ¢0 0i% 5

9XC 9KhS§ 0.90 0.95 0.50 1.2¢ - 0 0164 3 p*/

Y10A (U104 0.95-1.04 [€0.15 {0.15-0.30 0.15-C.30

X12 Kh12) 2.15 1150 (0.35 €0.40

X241 (kh12pt) 1.44 11.60 0.23 0.34 U.23%. N1y w B4V,
0.018" P; C (2.5
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Pos=z1bility of controliing. . B1C1/B138

KhG3 steel was proauced from PX15CT (ShKh15SC) steel by adcirng 1 3a Ln. 2t
the laboratoriya pretsizionnykh splavov (Laboratory of Precisicn Ail:iys,
of the authors' institute The method of measuring had been publishec
before (Fizika metallov i metallovedeniye, 8, 2, 176 (1359); 1bid , 1, ~
681 (1960); ibid., 8, 4, 543 (1959)). The data (Fi1gs 1 - 4) are intur
preted In KhG3 steel, the gradual decrease in resistivity with rising
tempering temperature is evidence of the high stability of a mangancus
martensite. In KhV5, #hG3, and 9KhS, the coercive force first falls due
to martensite disintegration, and then rises as the retainea austenite VA/
disintegrates. If the latter process is completed martensite disintecra
tion predominates (U10, KhVS), the coercive force shows a minimum at

300 - 400°C. If the retained austenite is not completely disintegratec
and martensite disintegration is delayed, coercive force 18 high (Khu?,
9KhS ). This relationship between hardness and coercive force ir
martensitic steels can be used for juality control of these steels I
austenitic steels (Kh12, Kh12F1), the change in coercive force 13 nc!
clearly established. The guality ot these steels carn be controllea
megsuring resistivity or intensity of magnetization There are .. fi1,ures,
1 table, and 2 Soviet references.
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ASSOCIATIONs Institut fiziki metallov Akadem1i nauk SSGR /Institute _f
Physics of Metals of the Academy of Sciences USER)

Fig. 1 Magnetic properties, hardness, and elcctrical resistivity of KhV:
steel (a), and KhG3 steel (§) after hardening and tempering at various
temperatures

Legend: (a) &« hardening from 1200°C; o hardening from 900°C; (§) e
hardening from 810°C; , hardening from 1080°C; --- after treatment at
-1960C and subsequent tempering; (1) ocersteds; (2) gauss; (3) ohm cn;
abscissa: tempering temperature. V*/

Fig. 2. Magnetic properties ana electrical resistivity of 9KhS steei (a)
and U10A steel (6) after hardening and temp-ring at various temperatures

Legends (a) ¢ hardening from 850°C; e« hardening from 100U and 1140°C;
ggg o hardening from 850°C; . hardening from 1200°¢C; (1) cersteds;

2) gauss; (3) ohm'cm; abscissa: tempering temperature.

Card 3/8

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120003-6"




"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86 00513R001134120003 6

SEFREIET R0 CRULGAEN | 1 K FER LTS MR RS ENEE i R/ _c*._.-,." SRR lm PR J_u_._guu_ XS f“__._r _,!.._., Ha f ! -
S L T N . . . ' . i R

KOROGOVA, V. Me; M KHEYEY, M. M,

"Magnotic and Electric Properties of Steels After Various Heat-Testing
Processes.”

Raport presented at the Lth International Conference on Nondestructive
Testing, 9-13 Sep 63, Londone
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;ﬂ&ﬂTﬁbR§:fg7*fuiﬁhefévg,&.R;;iﬂafoidéd, V.M, and Fomortseva, L.B.
. TITLE:" S Magnetic and electric properties of annealed and

v work-hardened steel 20 o ,

}}g~PEHIQDIQ&L{;fFizikdJmetallov‘ifmctallovedenige, Ve 15, no. 3,

Ll p X963, 343 - 346 o '

~FEXTs - . 1,'In[urdqr to determine those physical propertfes

- which are cost suitablae for assessing the degree of work-

. hérdeninglby}élcctrical,mthads. the coercive force, the magnets-

’-;:zationfcurve;fqr wurk-hardene&'and-annealedrspecimens with

v,i3extrém¢fc0qrcivé~£brce-vgluas. the permeability and the specific .

",seleCtricArd:istance'wgre maasured on steel 20 tengile-test

" specimens, 14 em long, 0.09 cm wide. The magnetization curves

“.- B(H]) as tell as the permeabfility curves u(H } of work-hardened
‘'specimens are Lower than the respective valuef of annealed :

.., specimens. ' The difference betwean the induction AB of anncaled
-~ - 'and hardéned.specimens has a maximum at 1300 gauss in a field of
'>1Hé,= 2530e.-'Th¢,chrcive force’ Hc of work-hardened specimans
 is almdst twice as high as that ofannealed specimens. The
. Card Lf2 - T o
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5/126/63/0151003/003/025
E073/ E335

, electric retiltance £s practically thc ‘same for the
Lo hardene& and annealed specimens., Conclusions: coercive~force
7. measurements are the moat sufitable for checking the depth of a
"~ surface~hardened layer since the coercive force of work-hardened
.- and annealed specimens differs by as much as 100¥%, whilst the diff-
. ‘erence in the. parmaubility or the magnetic induction is only 10 =
.. 15%. - There are 2 Ligures and 1 table. '

o ASSOCIATION' . Institut fiziki metallov AN SSSR (Institute
- vlof Physics of Metals of the AS USSR)

"smmrana: | June’ 20. 1962 S
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. MIKHEYEV, MJHe j MOHOZOVA, V,M.; SURIN, G.V.; BOCHENKOV, V, 5,

Determination of the depth of a hardened rctive la.er xnd of “ne gquane
tity of residual austenite in a surface layer of rolis 7o~ colc rolling,
Zav.lab. 29 no.12:1459%-1461 '63. (MIRA 17:1)

1. Institut fiziki metallov AN SSSR 1 Ural'skiy zavod tyashelogo musting=-
stroyeniya,
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KUZNETSOV, I.A.; MIKHEYEV, M.N.

i 2ctric serties of steels in conrecti_n with slectro-
Magnetic and elzectiric prop e 0

control., Fiz. met, 1 metnlloved,
gngvzzic rethods of contro e )

1, lUraltskiy eosudaratvennyy untveraitat imeni A M, ior'kogn,
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fumws : 1/:'}*1?(k)/""1?\ / 3/&:1‘.r)/wc(n)/w(b)/r/wna),mv 1}/5:P(w)/

: f”"?v zm'!h Lt/
c) SS10 NR Ar{oomma o UR/0137/65/000/007/1088/1088
‘}sonncm« Ref zh Meta]lurgiya, Abs 889 . - 45
. | £

AUTHOR Kuznetsov, I A. 3 Mikheyev, M. N. .
g Ths
TITLE Magnetic, electnc and meuhamcal progertxes of 37KhS steel after harden{ S -
mgmho plkaline media = ¢ .. '
e CI’I‘ED SOURCE Sb Fiz magnitn yavleniy. Sverdlovsk, 1984 .121-127 ' P .
: g E
T TOPIC TAGS steel metal heat treatment quality control‘ productmn engineer- !
ing, elec*tromagnet sohd rnechamcal property electmc propertv, magnetic i
property/ 37TKhS steel - 4: S
TRANSLATlON .After bright annoalmg and hardenmg with an oxide cqéting of | R .
’h 37TKhS sjeel, a gtudy we.g made of it magnetic and electric properties with a b
- view td m dévelopment. and succeigful application of an electromagnetic method j
of quality. ‘control of hest treatment! %f steel pieces. A coercive force meter with !

attached electromagnets was used to test hardened pleces made of 37KhS steel. i :. PR
Rearhngz; of the coercive force meter for one type of bolt are given in comparison 2o
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I 6291!.0-65' - -
fAccssstonr NR‘ ARSOI 14

e Hy “'—,'The determined limits for the_xjeadings
respondmg to the standard Hp for the pieces were: 2=

xrnpression diameter: of 3.0-3.4 mm. Long. term use o
etic control before mechanical tests.

- hag conﬁrmed the advaxrtage of magn R

6 , B e A Q
of the coerctve force metar cor- .

98-microamperes for an PR
{ the coercive force meter ‘

- ENCL:'. 0
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| ACC NR: AR6027503 ' T T'SOURCE CODE: UR/0137/66/000/004/1015/1019

AUTHOR: Belenkova, M. M.; Mikheyev, M. N.; Malyshev, K. A.; Sadovskiy, V. D.;
Ustyugov, P. A. e s S T 2

TITLE: Phase transformations during the deformation and tempering of austenitic steel

SOURCE: Ref. zh. Metallurgiya, Abs. 4I127
REF SOURCE: ([Tr.] In-ta fiz. metallov. AN SSSR, vyp. 24, 1965, 5u-58

TOPIC TAGS: metal deformation, austenite steel, martensitic transformation, grain
size, magnetic susceptibility

TRANSLATION: A study was made of the magnetic, electrical and mechanical properties

of 60Kn318N8V austenitic band steel subjected to deformations of 10, 25, 31, and 43%
after quenching from 1050°C. For the same deformation conditions, a fuller decomposi-
tion of austenite occurred in large-grained samples as a result of the variation of

the position of the martemsitic point for a change of grain size (the point of the ini-
tial martensitic transformation of large-grained samples was located higher than Fine-
:-grained). Under the effect of deformation in the steel, a much greater amount of a- _ _
~phase formed than during tempering. A definite correlation was found between the na-
‘ture of the magnetic and electrical property changes on the one hand and the mechanical
properties cn the other, as a function of tempering temperature. Thus, a drop in 9

UDC: 669.15'26'74'24.781.017.3:621.785.78
| Card 1/2
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j | ACC NRi AR6027503
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|

and 08 of samples deformed at 20°C was found beginning at 400-450°C; at these same Tem-

&:eratures the lowering of electrical resistivity was initiated. Hagnetic susceptibi-
;lity increased after 500°C, while ¢ and a; decreased. It was concluded that the chang-

'es in mechanical properties were caused by processes associated with the formation of
a-phase during cold deformation. During tempering of the deformed samples, the a-phase
lof the original deformation is dissolved and some quantities of the ferromagnetic phase
!appear in separate portions owing to carbide formation. I. Tulupova.

|
'SUB CODE: 11,13

i

|
|
I

{ Card 2/2
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: TOPIC TAG3: carbon steol, magnetic property, carbide phase

! ABSTRACT: Variations were studied of the saturation intensity Ig and the coorcive
force He of 05, 60, U12, and 6052 steels after hardening at 900--950C in water and
subsequent cooling down®-195C and also a

—— e —
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SOURCE

AUTHOR: Kuznetsov, I. A.j M_ikheyev, M. N.
" oITLE: Effect of carbide formation on magnetic characteristics of carbon steel

P e A -
CODc: UR/0196/66/000/C05/B002/B002

CIA-RDP86-00513R001134120003-6

Foben s

SOURCE: Ref. zh. Elektrotexhnika 1 energetixa, Abs. 587 \
" REF SOURCE: /Tr./ Ineta fiz. motallov. AN SSSR, vyp. 24, 1965, 3646

from 10 min to 4 hours. The variations of Ig with

hypothosis that low-temperature-tempering FoxC-type carbides (x< 3) are distinct from
the cementite FeyC. In tempering the carbon steels, threo carbide phases are formed:
& Fo,C, A FeoC, and FeyC having Curie points of 380, 265, and 210C, rospectively.

Both H, and I are sensitive indicants of carbide

the carbides were passing through the
which again testifies to the fact that
steel tempering. Nine fi?u'oa. Bibliography of 5% vitles. V. Olenichaeva.

[Translation of abstract

SUB CODE: 11

Card "1/1

fter tempering at 100--600C for a time

Curie point, a maximm of H, was obsarved
three distinct carbide phases occur during

temperature corroborates the

appearance in tempering. When

UDC: 621.318.122 :
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VDOVIN, Yu.A,; VLASOY, V.V.; ZATSEPIN, N.M.; KOROBEYNIKCVA, I.Ye.; MIKHEYEV,
MyNos RODIGIN, N.M.g TOMILOV, G,S.3 SHTURKIN, D.A.; YANUS, R,I.

Diocussion on nondestru-tiva toeding methode, Dnfaktcskoplia noe1190
165, (MIRA 18:¢)
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Cdé ’61\?'1’\7&’ 5019145_ | Unlom165/0001007/108811083 Sl

; 1ectric and mechanical proper“ties of 37KhS steel aiter harden-l"{ff?i;; — -
mg in-hot’ alkalin .media "~ . , SRR
_CITED SOURCE ‘ b. Fiz. magnitn. yavleniy Sverdlovsk 1964 121- 127 - g ;: S

: i : '
j - teel metal heat treatment quahty control,{pmduction engineer- 1 R h
ing, elecuromagnet solid mechanical property electmc property, ma;metic. T ..
property!37KnS steel = . - ‘g Lo '
;TRANSLA'I‘ION After bright annealing and hardening with an-oxide cq%ting of
¥ 3TKhS sje } a study was made of itg magnetlc and electric propert1es with a
o view View to the development -and-‘succeggful application of an electromagnetic. method -
:‘of quality contral of heat treatment bf steel pieces. - A coercive force meter with

ooy oo

"f ' attached electromagnets was used to test hardened pieces made of 37Kh3 steel,
Readmgs -of. the coercive force meter fcr one type of bolt are given in c*ompariaon
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! o for the readings of ithg:caéi'-ci‘ve‘-force-meter'cdr-,, e

* responding to the standard Hg for the pieces were: 72-88 microamperes foran ,

- {mpression diameter of 3.0-3. 4 mm. Long term use of the coercive force meter:
- has confirmed the advantage of magnetic control before mechanical tests. '

' t6 Hp: - The determined limits
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(candidats of sechnical sctencen)s ikhoyev, . 2, el

s

IAB"‘SI instnnnentfor Studyingvmr‘aticm pfop_aga_tion ofa i

nauchno-
tnnogo . goreniya. -

A_P 19‘52":“;?;2‘5' - -':'-"j"{ R

chilieren interference, com-

5 oW method,” schlieren method or THpler =i i
aterfere method) are currently being widely used for studles in shock _
 view of . their high sensitivity to local temperature changes, they are. .
sed for studying heat-phenomena, particularly combustion processes. -~ = = J
-the use-of one of the modifications of the T¥pler method, = =
terference in polarized light, for. studying some of the -
ion propagation of a flame in semiopen tubes for air mixtires.
A modified IAB-451 T¥pler instrument was used in ‘the research. -

PR
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1 HECH NSRRI BT

i ‘ ¥ flame pmpagatzon were made usmg ‘an SKS—IH—-——~~—- B '
: ~tube: uittwa rectangular-cross-section (13 x29 mm2) 630 mm-long - - -
} izontally in. the. path. ‘of the parallel: light beams beétween the.colli- - .
serva ion tubes of the. IAB -451 instrument.. An opening 73 mm lcng was

T‘xis phenomenon ia explamed by the pem-‘ ;
n~the ’-?imctlon and veloc;ty of the motion of par-t:.cles in the standng .
Or agt Z'ﬂgures. - -

" 'SUB CODE: FP, OP .
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ACCESSION NRs AR4019268 - T 7 /0196/64/000/001/7008/1009

'SOURCE: RZh. Elektrotekhnike i energetike, Abs. 1784

Iv}.'JTHORS Abrukov. 3. Loz uim‘l"' uo Po

- A
"PITLE: Use of the IAB=-451 apparatus for studylng vibration propagation of a fleze
in a tubo .

_CITED SOURCE: Tr. 1-y Vses. nauchno-tekhn. konferentsii po proble vibratsioun. i
_pul'sataion. goreniya. M., 1962, 19-25

'"0PIC TAGS: f£lome tuhe, flame, flams vibration, vibration propagation, vibretion
buraing, fleme vibration propagation ;

TRANSLATION: A report on the use of cne of tho modifications of Tepler's mathod -- X
the method of Schlieren-interfereace in polarizad light -- for studying scme of the
.properties of vibration burning in semi open tubes for eir mixtures of CO. A deg~- - —
‘cription is givon of an installation designad at the Dapartment of Molesoular Physios
of the Kazan State Univorsity. Experiments are acnduated in a reaotion tube with a
oross section of 13 X 29 X 630 mn. It is observed that the surface ares of the s
flams changes in a period of oue osoillation. It 1is sonfirued that these changes '

ICard 1/2 o o
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ACCSSSION NR: AR4019268

aro ocusod by pariodio changes in the direotion end velooity of motion of partioles

in tho stonding sound veve. Nonhomogonsities are observed in the distribution of

tomperaturo of the produots of cambustion along the aross section of the resction

suba which ogoillate in correspondence with the osoillaticns of the ges column.

The aricing of these tomperature nonhomogeneities is apparently counneoted with i
 conveotive cooling of the produsts of combustion. Ill., 2, bible & titles. |

jR. Dulatov

DATE ACQ: 25Feb64 SUS CODSs PH ENCLs 00 |
E » - ’ |
| - ,
' : :
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ABRUKOV, S, A,y MIKHEYEV, M, P.

in polarized
Application of the interference method of bands

lip:ht uging & IAB-451 instrument. Isv, vysz uchoba Sv.; fis,
no,63115-120 ‘62, IRA 1

1, Kasanskiy gosudarstvennyy universitet imeni V. I,
U1'yanova-Lenina,

(Interferomater)
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VOROB'TEV, S.A., kand.tekhn.nsuk, otv.red.; KONOVAT.OV, A,1,, inzh,, red,:
MAKARRNKO, V,P,, inzh,, red,; MIKHEYEV, M.YV,, inzh., red,; HOVILOVA,
N.T., inzh,, red.; PIKHTOVNIKOY, R.V., prof., red,; PODLOZHENOV,
P.M,, inzh., red.; SEMKO, M.F., prof., red.; TOROPOV, A,I,, insh,,
red,; TSERKOVNYY, I M., inzh., red,; CHERKASHIN, I.P,, inzh., red.;
SHEVCHENKO, M.G., tekhn.red,; LIKMANOVA, M. I,, tekhn.red,

[Mechanigzation and automation of production processes; proceedinga
of the city technical conference] Mekhanizatsiis 1 avtomatizatsiia
proizvodstvennylkkh protsessov; sbornik masterialov gorodskoi tekhni-
cheskoi konferentsii. Khar'kov, Khar'kovskoe knizhnoe 1zd-vo,
1959. 295 p. (MIRA 13:1)

1. Kommunieticheskaya partiya Ukrainy. Khar'kovskiy gorodskoy
komitet., 2, Nachal'nik Ukrainskoy proyektno~konstruktorskoy
kontory "Prommekhanizatsiya®. (for PTSerkovnyy).

(Automation) (Technological innovations)
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GRYAZEV, M. (g. Stalingred); SVEPLOPOLYANSKIY, V. (g. Staliograd);
MIKHEYEV, N. (g.Stalingrad)

1 ft . Zhll.-k()l.ﬁlol. 10 00.9326‘27 '60.
Pneumatic track lifter T 139)

(Street railways--Track)
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MIKHEYEV, N., mayor tekhnicheskoy slurhby

Faulfless work of equipment. Av, | vosm. 48 nc,lltcl-zs N tes,
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NIEANOROVA, A.I., kand, tekhn.nsuk, starshiy nauchnyy sotrudnik; VIKH}YEV,

Preservation of poles by use of a method which involves long-
no,3:7-8 Mr '60.

(MI?a 13:6)

1. TSentral'nyy nauchno-iesledovatel'skiy institut nvyazi (for
2, Nachal'nik Upravleniya trlhnicheskoy eksnlun‘atsit

Ministerstva svyazi Latvigskoy SSR (for Hilkzheyev).

(Electric lines--Poles)

(Wood--Preservation)
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|
MIKHEYEV, N.A.; GRIBOVOD, A.F.
— T
Case of abnormal divergence of the left coronary artery fron the
pulmonary artery. Sud.-med. ekspert. 4 no.3:56-57 J1-S '61.
(MIGA 14:10)
1. Kafedra sudcbnoy meditsiny (nachal'nik - prof, I.F. Ocnriov)
1 kafedra patologichoskoy anatomii (nach. - prof, A.N.Chistcvich) Voyonno-

meditsinskoy ordena Lenina akadomii imeni S.M.Kirova.
{CORONARY VESS!LS--ABHOMITIES AND DEFO:S4ITIES)
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AUTHCR HIYHEYRV, N.D. €. F e
TITLE “TTHE STUdy Gf the Diffusion of Iron into Oxides by lMear: L

kethod of larked Atoms.
(1zucheniye diffugii zheleza v okisly netodon nechenyzh atc o

-7™gsian)
FLRIODICAL At mnaya Energiya, 1957, Vol 2, Nr 6, pp 568-569 (L. S S R
ABSTRACT In the Laboratory for the stjuoture of the surface layers of the

Institute for Physical Chemistry of the Academy of Science of
the U.S.5.R., Professor K.M.GORBUNOV and IZBEXKOV VY I. used ra-
dioactive isotopes for the purpose of studying the diffusion of
metals in oxidea. The method of the radioaotive indicators is by
far more easy than the optical,micrecchemical,etc. nethods for-
nerly used. The above mentioned professors determined the diffu-
sdon soefficients of Fe59 iron by means of the abasorption method
and by means of taking off the layers. By applying the absorption
method the diffusion constants can be computed from the decrease of
the B8-activity of the sample (which depends upon the diffusion of
the iron into the oxide), in which case the samples are not destroy-
ed by the investigation. The second method is based upon the de-
termination of the modification of the activity of the sanmple as
a2 function of the depth of the taken-off layer From the measuring
results the curve for ths distribution of the oxide diffused into
the metal was then determined. The samples were produced by pres-
Card 1/2 sing powders of aluminum oxide, iron oxide and titaniunm oxide {i.-
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The Study of the Diffusion of Iron into Oxides by Mesans = . sanb

to tablets. Thegse tablets were then annealed at temperatur

from 1100 to 1400°C. The absorption coefficient .wes exper . .-
tally determined from the initial part of the curve of th. B-
radiation of the Fe59 in aluminum.

Further investigations in thia direction and especially the ex-.
planation of the influence exercised by the adaixturea in the »-
xides upon the diffusion velocity of the metal makes it posaib-
le to explain the mechaniom of the effect of the increase of heat
stability on alloyed admixtures,

{1 11lustration).

tlot viven.

Library of Congress.
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datg. the compn. of phosphotungstates by detg. the ¥ W
rotio.  The compda. arz prepd. ta jnchde 3 radoasrtive
Adements which differ in tacir halfdives, By asaring
the decrease in the radicactivity for ench of the eleinents it
was possiblo to det. the P W ratlo for sodini phosphotung-
slate. This method gives mere precise results than does
chem, nualysis. J. Roviar Leach
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AUTHOR: SPITZIN, VIKT. 1., MIKHEIEV, N.B. ‘ 89-9-12/32
TITLE: The Analytical wetenil.ation of Hadio-Cesium in Frmm of =

Tungstate-Th svhcr, ¢ “naliticheskoye cqredelsniye r- i tseziya v
vide fosfornovol'framata)

" PERICDICAL: Atomnaya Energiye, 1957, /ol 5y w0 Dy TP 2522256 (1,3,5.R.)

ABSTRACT: For the nnalytionl deteruination of radio cesjum the felloxing
is usead:

1.) A solution of C,Cl 7gl

2.) A solution of 5,5 g Nag H, [P(Y1207)6J.19.H20 in 100 ml
5% HiO

3.) 15% NaOH

L.) 15% KOH

5.) 0,1 solution of Fe(NO3)4

By means of these chemicals the process of anelyzaticn, which
is described in detall, is carried out.

Card 1/2
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The Analytical Determination of Radio-Cesium in Form of a
Tungs tate-Phonphor.
89-9-12/32

The presence of Ha-anlt:, rare earths, Mg, Al =nd K (less than
10 g/1) as well as of the salts cf various aclds exercises re
influence on the develcpment of the analyeis.

ASSOCIATION: Not given

PRESENTED BI:

SUBMITTED: 30.401957
AVAILABLE: Library of Congress
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AJTHOR: Mikheyev, li. B. Bi- 221740,
-———_——_-——,‘\
1ITLw: The Applicaticrn of Jdaciouetric analiy8i6 1: Jn.ui . I:0ve5.1°3a%10RLS

(Primeneniye radiometricheskogo anal..a v Liidsle.cssich 1so-
ledovaniyakh).

PLRIODICAL: Atomnaya knergiya, 1758, ir 2, pp <21.-2 PII

ALSTRACT The fundai.ental idea of the wetnoa is as folive.: v ©oo vunc
to be investigated 138 prodaced of the basic su4bstances ani.n
contain r.dioactive isotopes withh a different nnli-life At
first the specific activity ol the imtial sub:tances 13 o ter-
nined and then the activity of the compound. Afte:r tie LeLa, <.
a large portion of the short-lived substance the a:livity ..
again determined. Un the basis of these measurcuecnts Lt o
possible to determine the initial activity of tue 1s0tepes Lo
the compouna by solving the ayate. of equations:

I, + I2 - I

1 142

kely » kol = 2
As I1 and 12 are known of this point tne ,roportion bt

Card 1/2 or the atomic r-tio of the eleunents in the compoun. co v

oo
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The Application of Hadiometric Analysis in Chemical Investig.tions dr-"u-2 205

culated., The P 3 4- ratio of codium-pnos netarsatate oz
mined #ith the aic of P32 and «187. The raciowetric anal.ois
is by + 2,5 unore accurate than the cheaical anal s:

AVAILAGLL: Lib.ary of Corn ;regs

vara 2/2 1. lsotopes(Radioactive)-Applications 2, Sodium-
phosphotungstate-Radiometrio analysis
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ASSCCIATION: Ingtitut fizicheskoy krimii Akademii nauk 35SSR [Irstitite of
Physicochemistry of the Acaden iy of Sciernces, USS‘?\

SUBLITTED: July 17, 1957
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ABSTRACT:
jsomorphous with the
solution are detemined, in
solid phase containing th
worked out for
which are di
degree of equil
rated solutions uro
termining solubility
which solubility was
of the method is proved.

Card 1/2 The solubility of Bayi0,
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Jolubility Determination of Poorly “oluble Compounds Y0eie -,
by Means of roreign Radioactive Tracers

investigated. For Koi'tClg the solubility of this salt in 0,1
and 0,27 KCl-solutions amounts to 110 and 33 mg per 100 ml
golution respectively at 28°C. There are 3 figures. and

8 references, 3 of which are Soviet.

SUBMITTED: May &, 1957

1, Intermetallic compounds--Solubllity
--Test methods 3. Radioisotopes--Applications

2. Intermetalli~ compounds
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TITLE: 4 Laboratory Cryost%t
FERIODICAL: Pribory i tekhnika eks

ABSTRACT:
always easily availahle,

Heppler ultrathermostat or

the working principle of the
should be fitted with a centa

, and it is connected

liquid (acetone) circulates fr
The liquid
ultrathermcstat,
the contact thermo
tic val

and a refrigerator,
rifugal pump of the
perature is reached
and the electromagne
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N, B, ond Glazkov, V, A,

Soviet crycstats are usuall
The
struction of a cryostat for
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SOV/120—59—4-48/50

perimenta, 1959, Nr 4, p 158 (USSR)

Y rather bulky and may not be
present note describes con-
Semperatures down to -40°¢
in a laboratory possesging a
~15, Pig 1 shows schematically
ceryostat. The ultrathermostat
¢t thermometer for low tempera-
n electromagnetic
At temperatures higher than
» the valve is open and the
eely between the thermostat
is kept in motion by a cent-
When the required tem-
mter circuit is broken
ve is closed by means of a relay;
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A Laboratory Cryostat

this stops the circulation of the ligquid. When the liquid
warms up in the thermostat the electromagnetic valve opens
and the whole cycle is repeated, A cylindrical vessel with
double walls is used as a refrigerator. This cylinder is
made of galvanized iron and its dimensions are: 200 mm ex-
ternal diameter, 150 mm internal diameter, and 250 mm height,
To insulate the cylinder thermally it was placed in a wooden
box filled with sawdust, The cylinder was filled with ace-
tone cooled with dry ice. The electromagnetic valve (Fig 2)
is made of molybdenum glass. The inner moving) part of
the valve is a glass cylinder whose lower conical end fits
the outer part of the valve, The interior of this glass
cylinder is filled with annealed iron wire impregnated with
BF-2 glue solution. When a current passes through the
electromagnet coil outside the valve, the iron-filled cylin-
der is pushed down and this stops the flow of acetone, The
electromagnet coil is designed to take 220 V, which is the
working voltage of the ultrathermostat. Experimental tests
of the cryostat showed that it works down to -30°C. holding
the temperature constant to within :O.OBOC. To accelerate
cooling, dry ice may be placed beth in the refrigerator and
card 2/3 1n the cooling liquid of the thermostat, To cool the cryostat

Pl ot
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from +20°C to -15°C requires 30
the ini
work in the region of -10 to

slightly abridged translation,

jce required, including
ig 10-12 kg for six hours'
-15°C. Note: This is a
There are 2 figures.
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50V/120-59-4-48/50

The amount of dry
tial cooling of the liquid,

ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Physical Cheristry

Institute,
SUBMITTED: July 15 1958.
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Radioactive isotopes in analytical chemistry]

gzotopy v analiticheskoi kbimii, Moskva, Gos.izd-(-;;niitlf;ﬁ)v

oblasti atomnoi nauki i tekhn., 1961, 98 p. 1) A :
(Radioisotopes) (Chemistry, Analytic
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MIKHEYEV, N.B.; MIKHEYEVA, L.M.
— e~
f elecments by
Effect of complex formation on the separation o
cocrystallization, Dokl. Al $3SR 141 no.5:1109-1112 D '6&l.
(MIRA 14:12)
1, Institut fizicheskoy khimii AN SSSR, Predstavleno akademikom
I. Spits .
v d ymﬂn(Complex compounds ) (Crystallization)
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- Effect of complex foreation on the cocrystallization coefficient.
Zhur.neorg.khin., 7 no,3:671-675 ¥ '62. (MIRA 15:3)
(Complex compounds) (Crystallisation)
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MIKHEYEV, N,B.} MIKHEYEVA, L.M.} MALININ, A.B.} NIKOROV, M,D,
——
Fffect of corplex formation on the separation of elecents
during cocrystallization proceeding in accordance with the
logarithnic law, Zhur.neorg.khim, 7 no,9:2267-2270 S '¢2,

(MIRA 15:9)
(Complex compounds) (Crystallisation)
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5/186/63/005/001/001/013
E075/E436

AUTHORS : Mikheyev, N.B,, Pettsol'd, V.,

TITLE: Distribution of radioactive cesium between the
crystalline phase of potassium aluminium alums and
solution

PERIODICAL: Radiokhimiya, v.5, no.l, 1963, 22-28

TEXT: As there are no literature data on the cocrystallization
coefficient of Ce with alums, the authors attempted to determine it
using three different methods. Khlopin's method of isothermal
removal of supersaturation was unsatisfactory. This was due to
the fact that thermodynamic equilibrium was not reached in the
system (K, Cs)Al(SOQ)'212H20-solution and the coefficient (D)
did not reach a constant value during recrystallization of the
solid phaso. Grebenshchikova and Bryzgalova's method of
partial recrystallization of tho solid phase also failed to give
constant values of D due to interference from the recrystalliz-
ation of the solid phase. V.G.Khlopin and M.S.Merkulova's
method (ZhFKh, 'v.13, 1939, 1282) was used successfully. In this
method the fully recrystallized solid phase of the macrocomponent
Card 1/3
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Distribution of radioactive ... E075/E436

(alum) comes into contact with a saturated solution containing the
microelement (Ce) isomorphous with the solid phase. Radioactive
Ce is adsorbed on the surfaces of alum crystals and its
distribution between the surfaces and the solution is given by
Khlopin's law
X
a - x

Y1
Cc

= Dl

where x - the quantity of microcomponent adsorbed by the solid
phase, f(a - x) - its content in the solution, y1 - the quantity
of macrocomponent on the surface of the solid phase taking part in
the adsorption of the microcomponent, ¢ - the quantity of
microcomponent in the solution, D) - cocrystallization coefficient
of microcomponent with the surface layer of the solid phase.
Khlopin and Merkulova showed that D] 1is numerically the bulk
coefficient of cocrystallization. The establishment of the
absorptional equilibrium took from 16 to 20 hours. After this
time a constant value of D was obtained equal to about 20,
The method of logarithmic cocrystallization was used to evaluate D,

Card 2/3
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s/186/63/005/001/001/013
Distribution of radioactive ... E075/E436

The maximum value obtained in this way was 19+ 1 which is in
good agreement with the values from the adsorptional experiments.

There are 5 tables.

SUBMITTED: November 6, 1961

Card 3/3
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MIKHEYEV, N.B.; SHMANENKOVA, G.I.

w“M-mmnc:';cr.yat,allj.zatic.nn of ionic compounds f{rom organic solvents,
Dokl, AN SSSR 153 no.3:601-604 N 163, (MIRA 17:1)

1, Institut blofiziki Ministerstva sdravookhraneniya SSSR.
Predatavleno akademikom V,I, Spltsynym.
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MIKHFYEV, N B.. “PITSYN, Vike, 1., KHERMANN, &,

N

‘bilaining an equillbriuw betveen the orystaliine phase and s-l.ot<sn
Ty means of the electrocremical method, Ves®, Mcsk, un, Ser, 2:
Ehim, 19 ne.6:29-71 H_D '64, (MIRA 18:73;

L. Fafedra nuesrganicheskoy khimi! Moskovskogo universitetn,
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* AUTHOR:  ikheyav, N, B.: Mikheyeva, Lo Mei - ;/é :
TI'I’IE .ﬁe_émecipitaﬁon of mi;:,mquantities of yttrium with hydroxides ‘ ~~
| of polyvalent metels e .
| SOURGE: AN SSSR. Doklady, v. 158, no. 2, 1964, Mio-bb1 | -

Y pOPIC TAG: f;yiétrmin_.' iron, zirconium isotope, eloctrostatics, ion exchange,
. adoorption, ‘alksl{, chemical separation, radioactive source T

'&'ABSTRA;CT»: * %he wechanism of the coprecipitation of microquantities of radio- ’-
' -getive isotopes with hydroxides of polyvalent wetals depends both on the
. properties of the hydroxides and on the state of the microelement in
‘solution. - The suthors proceed from the hypothesis that in the region of .
"acidity of the medfum when yttrium existz in the ionic state, its coprecipi-
-, tation with hydrozides of polyvalent metals /e.g. Pe(OH),, 2r(OH),7 should .
' oecu'soo'n asccount of electrostatic physical adsorptfion. The coprecipitation
of Y’V without.a carrier with Fe(OH)3 and Zr(OH), as a tunction of the

Cce e
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acidity of the medium was found to obey the propoud equltlon, thus indice-
- 'ting that tha coprecipitation is a result of alectroststic fon-exchange adsorp-
‘tion, _In the preaence of lower acidity, adsorption proceeds chiefly in the
extctmu ‘cloud of the electric double layer, while in the presence of greater

lcidity it procesds in the potantill-detcrnining layer of tha prcclpltate.
rig. ax*ﬁ. 8-1- i‘;smula, 1 grap oo v

o ASSOOTA&IC&‘ Moakovakiy gvsudarstvennyy universitet im. M. V. Lomononova (Moacow
- State Univensity) ) .
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MIKHEYEV, N.B,; SHMANENKOVA, G.I.
Thermodynamic study of the cocrystallization of potassium
and rub‘dium chlorides from organic solvents. Zhur. neorg,

khim, 10 no.l:244-250 Ja '65. (MIRA 18:11)

1. Sutmitted Aug. 1k, 1963,
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AUTHOR: Spitsyn, V.I1. (Academician); Mlkhegev!. N.B.; Khermann, A. ’J'q@
ORG:_Moscow State University im, M.V. Lomonosav (Moskovakiy gosudarstvennyy i
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¥

TITLE: "fhérmodﬂﬁmlc utudg‘of the distribution of microquantities of strontium between

| bartum hydrophosphate and the solution
" | SOURCE: AN SS8R. Doklady, v. 166, no. 3, 1966, 658-659

- 1 vT'OPI'C.TAGS::'s'trout'lt'lm cdmpound.barlum compound, phosphate, thermodynamic
calculation : .

, PR , , : . N .
‘| ABSTRACT: A thermodynaraic study of the cocrystallization of atrontlumqwuh barfum
hydrophdsphate was carried cut. An electrolytic method was employed to establish
equilibrium fa the HaHPO4-SrHPO4-H,0 system: under the influence of electrolysis, |
multiple recrystallization of the deposft is achteved which promates the equilibrium.

The cocrystallization factor D was determined by using radioactive strontfum, and
found to be constant (0, 31) at low fonicstrengths of the solution. The activity products of |
- | BaHPOg4 and SrHPO4 were determined by use of P32, and found to be 3.96 x 10-8 and ;

UDC: 541.123.4
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- and 1. 12 x10-7, respectively From these values, the energy of formation of a solid
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| solution of SrHPO4 in BaHPOy was calculated to be +31.6 cal/mole. Orig. art. has:
o ) ﬂgure, 1 table, and 1 formula. ,

vsun com:: o/ suBM DATE: 18Junés / ORIG REF: 006 / OTH REF: 004
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AUTHOR' M.ikhexev, ‘N, G., PirogLov, A, A,

TITLE‘ Methcd of suppressmg apurmus phase mo-dulatzon [ Report at the 6

L 20720265 LEO-2/FW(d;/M(1)/EEC- -2/BiA(b) Pm-h/Pn-J:/ch-h/Pab/FL—h | }
Moscow City Board of N’I’OR:E. 29 Oct 63 ] ' . o \[

{ .
fscmncz:‘ Elektrosvyaz , no,- 12. 1964, 42-50 - R : - ..

g tTOPIC TAGS‘E _noisa supgressxon, spurious phase modulauon
- :
o ?MBS’IRACT’ A naw “phue 1imiter. " in a sense analogous to the amplitude : A
- hrmter, which is apphcable to various synchronous master~oscillator devices is
‘ auggeated. - By linear combination of two waves ~ one of them subject to
'fxltration and the other derived from the system output — the waves distorted by .
S {phase modulation (PM) aze converted into waves with undesirable AM; the latter |—- RIANGS
C o yis suppresued by an amplitude limiter, and the wave is subsequently filtrated in | - iy
tb.e oscillatory circuit of a regenerative—type tuned amplifier, A functional
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' gdiagram and the, principal theory of the PM-suppresscr are presented. Q- , .
" | Experiments carried out with a one-stage laboratory hookup at 100 ke N
" corroborated the efficiency of PM suppresaion; a two-stage dsvice yielded still : <
better results. Orig. art. has: 11 figures and 12 formulas.
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